Regulation of lung manganese superoxide dismutase: species variation in response to lipopolysaccharide.
Lipopolysaccharide (LPS) treatment increases survival of rats, but not of mice, during hyperoxia. Manganese superoxide dismutase (Mn SOD) in the lung plays a critical role in LPS-induced tolerance to hyperoxia in rats. Therefore, we now compared the response of lung Mn SOD with treatment of mice and rats with LPS. LPS treatment of rats increased Mn SOD activity and protein concentration, did not change its specific activity, increased Mn SOD mRNA concentration 35-fold, and elevated Mn SOD synthesis 50% without changing general protein synthesis. LPS treatment of mice did not alter any of these parameters except for a 16-fold increase in Mn SOD mRNA concentration. Mn SOD translational efficiency (synthesis/mRNA concentration) was diminished 93% in rat lung and 76% in mouse lung by treatment with LPS. However, the absolute translational efficiency was twofold higher in lungs of LPS-treated rats than in lungs of LPS-treated mice. The failure of LPS to raise Mn SOD activity in mouse lungs is due, at least in part, to a smaller increase in Mn SOD mRNA and lower translational efficiency in LPS-treated mice than in LPS-treated rats.